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Below-mentioned system 



{In Formula, } 



l±t°'Jv>Jg£*L* X\X 2 l*H-£fcl4Ji&o 
X7kmw=F. /\ny>JS^ 7;u*jix&* 7;u 
i+vl, 7Ki£g* v7/S* /\P7;Mr;ug* 
*jU7t?*i/;uS, 7S/S* ^u/^-oug* 7 

7;U*U>* 7;U^-b>*fcl*7^^r-U> 
£* R l tt**»^*fcl475/;U»*. R 2 I*** 
JjflT* 7JU*;Ug* «ftS£*rLTti«fcl*75 



To show pyridine ring, X*,X 2 showing phenyl group which is 
possible topossess identical or different hydrogen atom* 
halogen atorn^ alkyl group * alkoxy group* hydroxy 
group* cyano group* haloalkyl group* carboxyl group* 
amino group* carbamoyl group* alkoxy carbonyl group or 
substituent, or as for X 1 and X 2 connecting mutually basis 
which forms benzene ring, as for Y sulfur atom or oxygen 
atom, as for Z' single bond* alkylene* alkenylene or 
alkynylene, asfor R l hydrogen atom or acyl group, R 2 shows 
aromatic ring or heteroaromatic ring which is possible to 
possess aralkyl group* substituent which is possible to 
possess hydrogen atom* alkyl group* substituent. 
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possess hydrogen atom, alky 1 group s substituent. 

thieno (Or furo ) pyridine compound 0 which is displayed) by 



Claims 
Kb i] 




[Effect(s)] 

This compound has bone resorption suppression action which 
is superior, it is useful as the osteoporosis treatment drug. 



[Claim(s)] 
[Claim 1] 
General Formula 
[Chemical Formula 1] 




(In Formula, ) 
[Chemical Formula 2] 



lit°»Jv>il^L,X , ,X 2 itm^tzitm^o 
Tymm* s mp^JI^* 7;u*;uS* 7;u 
i *vS, 7KS£S* v7/I> /\ar,Mr;uS. 

ja^x^Uft^TF^* x 1 fccfctf x 2 

7;u*u>* y;u>7--b>*fcl*7;u+-b>) 

£* R 1 l*7Kil§JST£fcl±7vJUg£, R 2 l*7K 
)IC e fetjg^^^B§tfijt;>^b^^$fcl*-?'(7)ll pyridine compound which is displayed) by or 



To show pyridine ring, X 1 ,X 2 showing phenyl group which is 
possible topossess identical or different hydrogen atom* 
halogen atom * alky 1 group * alkoxy group* hydroxy 
groups cyano group* haloalkyl group* carboxyl group* 
amino group* carbamoyl group* alkoxy carbonyl group or 
substituent, or as for X 1 and X 2 connecting mutually basis 
which forms benzene ring, as for Y sulfur atom or oxygen 
atom, as for Z' single bond* alkylene* alkenylene or 
alkynylene), asfor R 1 hydrogen atom or acyl group, R 2 shows 
aromatic ring or heteroaromatic ring which is possible to 
possess aralkyl group* substituent which is possible to 
possess hydrogen atom* alkyl group* substituent. 
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[If** 2] 

[ft 3] 
X' 




pharmaceutical ly acceptable salto 
[Claim 2] 
General Formula 
[Chemical Formula 3] 




(In Formula, ) 
[Chemical Formula 4] 



i*e«j$;>as«L.x , l x 2 itmstzitrntti 
ttKJKW*. /\ny>I?s 7;u*;u8. 7ju 

cfci^i-jus^^fr, itfdi X 1 fccfei; X 2 

fei* nr 3 (r 3 \t7m^ % 7;u*;uS. 7v;u 
«*t-iiS^S$^LT^Ttct^7^;u^;u 
S^*7fv 0 )^>R I li7K^)Si L *fcli7v;uS 
r 2 ii7K*ST . 7;u*;u&, fi&S££ L 

Specification 

toooi] 



To show pyridine ring, X 1 ,X 2 showing phenyl group which is 
possible topossess identical or different hydrogen atonu 
halogen atoiru alkyl group* alkoxy group * hydroxy 
groups cyano group* haloalkyl group > carboxyl group * 
amino group* carbamoyl group * alkoxy carbonyl group or 
substituent, or as for X 1 and X 2 connecting mutually basis 
which forms benzene ring, as for Y sulfur atom or oxygen 
atom, as for Z single bonds alkylene* alkenylene or 
alkynylene or NR 3 (R 3 shows hydrogen atom* alkyl group * 
acyl group or optionally substituted aralkyl group. ), as for R 1 
hydrogen atom or acyl group, R 2 shows aromatic ring or 
heteroaromatic ring which is possible to possess aralkyl 
group, substituent which is possible to possess hydrogen 
atom* alkyl group * substituent. 

osteoporosis treatment drugo which pyridine compound 
which is displayed) by or designates the pharmaceutical^ 
acceptable salt as active ingredient and densely makes feature 



[Description of the Invention] 
[0001] 
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imn±o)mm#m 

[0002] 

[ft*©&ff] 

^U£o©£®ircfcy* ]*©*>/^ 



C©]|Ifg£©lgBi:L-CI** fflfSt^Jfrfcfl 

fey, *©»*J&<W8£lil*;Lttl*. 
■CtBti©©fi««:Wftffl(fi»!Kffll^cJ:»tt 
U-A<oT* *yftX*<ttS-e£±1±©Xli] 

ttjsfi%«x©nft^ai<a$tLr^i». 

ffi©»«*tL-C*ffl-e&»CfcA«*flr**tT 
l^I»[A.J.Johannesson b* I>K£'J>Pv — 
(Endocrinology)117 ^ * 1508 H . ft M BS 



[Field of Industrial Application] 

this invention has bone resorption suppression action which is 
superior, useful novel pyridine compound or regards 
pharmaceutical^ acceptable salts and osteoporosis treatment 
drug as osteoporosis treatment drug. 

[0002] 

[Prior Art] 

With one syndrome which points to disease which bone mass 
of per unit volume decreases to fault osteoporosis without 
causing change to chemical composition (Ratio of organic and 
inorganic ) of ossein itself, protein* calcium in bone and 
decrease of the phosphorus are physiological feature. 

Because also decrease of bone mass has joined to bone mass 
reduction as this disease with physiological aging, as 
definition "bone mass reduction with remarkable ones, pelvic 
pain* pathological bone fracture* ft body deformation or 
other clinic disease was displayed in comparison with 
decrease with physiological aging thing " with you say, it is 
possibledensely. 

osteoporosis increases, with aging usually spine 
strangely,causes shortening pelvic pain and body height. 

Especially because with example which was advanced also 
Iongtube bone is damaged, when bone fracture is caused time, 
it is. 

Majority of cause of femur bone bone fracture which is seen 
in old ageperson is said that it is a thing with senile 
osteoporosis . 

As cause of this osteoporosis, while also menopause includes, 
it is a diverse such as fault* nutrition disorder of secretion 
vitamin Dformulation* calcium formulation* calcitonin 
formulation* screw phospho Ney jp7 formulation which is 
used, but so faras therapeutic agent of osteoporosis is not 
limited, object certainty cannotcall effect. 

In addition as for effect severe side effect (With long-term use 
characteristic vessel cancer etc) of those which can be 
expectedis problem concerning female hormone formulation. 

Therefore, effect being more secure, development of 
osteoporosis treatment drug where safety is high is strongly 
desired. 

Recently, above-mentioned formulation thio naphthene -2- 
carboxylic acid derivative which differs chemical structure 
completely or 3 -phenyl-4H-l- benzopyran-4- on derivative 
(isoflavone derivative ) has bone resorption suppression 
action, it is useful as the therapeutic agent of osteoporosis, it 
is reported densely, {A.J Joha nnesson and others and endo 
Castanea crenata Sieb. et Zucc. cinder di- (Endocrinology ) 1 
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60-48924 ^.ftfflBB 60-54379 i^.ttfflBB 
60-132917 ft F»1BS 60-132976 



SSW^FjS^ 1-308290 'vfOltfl^S 
*>8BS*tt(4#Bfl¥ 2-138288 -5|), ^I/V^P 
^'J^Kaift^Msp 2-62878 ^)fc£*j!><$fi£ 



3-tKP+v7PC2,3-b]t 0| Jv>-2-^;i,7K>itx 

5 1 ;Ufcct:^3-tKP^rv5 1 x/[2 ) 3-b]e , Jv>-2- 
^/UTfO^X^Jl/A^vA—^-^U'/l-^-^xP-t 
1' £ 'J V • >T 5 & h 'J — (J.Heterocyclic Chem.)23 
1465-1469 1. 1986 H) 24 85-89 
H, 1987 *l=*ft**lTl*». 

£fc,ftPwl¥3-34976^fglCl*£&Ft9lf££ 



[0003] 

JMi>»RSH*fc»lM* 3-7x^ i IU-4H-l-'<> 



[0004] 



[0005] 
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Vol.7 K 1 508 page, Japan Unexamined Patent Publication 
Showa 60-48924 number, Japan Unexamined Patent 
Publication Showa 60-54379 number, Japan Unexamined 
Patent Publication Showa 60-132917 number and Japan 
Unexamined Patent Publication Showa 60-132976 number}. 

Furthermore, (cycloalkyl amino ) methylene screw 
(phosphonic acid ) derivative (Japan Unexamined Patent 
Publication Hei 1- 308290 number), heterocyclic ring screw 
phosphonic acid derivative (Japan Unexamined Patent 
Publication Hei 2- 138288 number), benzo furo quinoline 
derivative (Japan Unexamined Patent Publication Hei 2- 
62878 number) etcis reported as derivative which possesses 
bone resorption suppression action. 

On one hand, 3 -hydroxy furo {2 and 3 -b } pyridine -2- 
carboxylic acid ethyl and 3 -hydroxy thieno {2 and 3 -b } 
pyridine -2- carboxylic acid ethyl isreported to Journal of 
Heterocyclic Chemistry (Journal of Heterocyclic Chemistry ) 
Vol.23, 1465-1469 page, 1986, same Vol.24, 85-89 
page, 19<B7 as pyridine compound like this invention. 

But, these are stated none being something which is 
synthesized the interest in regard to synthesis or for verifying 
chemical reactivity, in regard to pharmacological activity 
completely. 

In addition, in order to prevent in-vivo parasite 3 -hydroxy 
benzothiophene or thienopyridine compound isdisclosed in 
Japan Unexamined Patent Publication Hei 3- 34976 
disclosure . 

[0003] 

[Problems to be Solved by the Invention] 

It is not something to which thio naphthene -2- carboxylic 
acid derivative which is reported with theaforementioned 
literature or 3 -phenyl-4H-l- benzopyran derivative bone 
resorption suppression action of (isoflavone derivative ) is 
weak, as treatment drug of osteoporosis never can be 
satisfied. 

[0004] 

[Means to Solve the Problems] 

these inventors develops osteoporosis treatment drug which is 
superior densely in objective tosynthesize various pyridine 
derivative, diligence result which is searcheddiscovered 
pyridine compound which possesses bone resorption 
suppression action which issuperior concerning 
pharmacological action, this invention reached to completion. 

[0005] 

As for this invention, General Formula 
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[lfc 5] [Chemical Formula 5] 




t 




(In Formula, ) 
[Chemical Formula 6] 



T7K«n : f . /\py>g?, 7;u*;u&, 7;u 

7;U+b>. 7;Kr-b>$fcl47;U^r-U> 
£*R ! [t7mm^tz\tT v ;u££* R 2 14* 

l*7^U*;U*Jt«S£WLT*cfcl*5' 3 



)t^5]*fcl4-t<Dgai±»S*tt|»«. 

[0006] 
[ft 7] 



To show pyridine ring, X 1 ,X 2 showing phenyl group which is 
possible topossess identical or different hydrogen atom* 
halogen atom* alkyl group* alkoxy group* hydroxy 
group* cyano group* haloalkyl group* carboxyl group* 
amino group* carbamoyl group* alkoxy carbonyl group or 
substituent, or as for X 1 and X 2 connecting mutually basis 
which forms benzene ring, as for Y sulfur atom or oxygen 
l4-^4&6*as for Z' single bond* alkylene* alkenylene or 
alkynylene, asfor R 1 hydrogen atom or acyl group, R 2 shows 
aromatic or heterocycle which is possible to possess hydrogen 
atom* alkyl group* optionally substituted aralkyl group* 
substituent. 



pyridine compound which is displayed) by {Below, 
compound (T ) with you say} or pharmaceutical^ acceptable 
salt* and General Formula 



[0006] 

[Chemical Formula 7] 
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(In Formula, ) 
[Chemical Formula 8] 



itbru$?>a*sL» x 1 ,x 2 itm^tztz&mtzi 

Y littftfl(?$fel*ttXfl[?£.z 
7;Mrb>. 7;u^-u>, y^l/^-b^^fcl* 
NR 3 (R 3 I***!* ♦ 7A>*;US, 7->;U*^ 

* 0 )£.R' l*7K^JS^*fcl*7v^S^.R 2 
I***®* . 7;u*;ug, S&S£*rLTt J: 

[0007] 

**. 



To show pyridine ring, X 1 ,X 2 showing phenyl group which is 
possible topossess identical or different hydrogen atoiru 
halogen atom* alkyl group* alkoxy group, hydroxy 
group* cyano group* haloalkyl group* carboxyl group* 
amino group* carbamoyl group* alkoxy carbonyl group or 
substituent, or as for X 1 and X 2 connecting mutually basis 
which forms benzene ring, as for Y sulfur atom or oxygen 
atom, as for Z single bond* alkylene* alkenylene* 
alkynylene or NR 3 (R 3 shows aralkyl group which is possible 
to possess hydrogen atom* alkyl group* acyl group or 
substituent. ), as for R' hydrogen atom or acyl group, R 2 
shows aromatic ring or heteroaromatic ring which is possible 
to possess aralkyl group* substituent which is possible to 
possess hydrogen atom* alkyl group* substituent. 

It regards osteoporosis treatment drug which pyridine 
compound which is displayed) by {Below, compound (I ) 
with you say} ordesignates pharmaceutical^ acceptable salt 
as active ingredient and densely makes feature. 

[0007] 

In this specification, 

halogen atom fluorine* 

chlorine* 

bromine* 

iodine, 

alkyl group methyl* 
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7;US*v&<tli/MrV, 

^p^^k 
;k 

-fV^P7K^rv*;U7t-Cx;u % 
?h*v*UU7t?x;k 
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ethyU 

propyl, 

isopropyU 

butyl. 

isobutyU 

secondary butyU 

tertiary butyU 

pentyU 

hexyU 

octyl etc, 

alkoxy group methoxy, 

ethoxy, 

propoxy, 

isopropoxy, 

butoxy, 

isobutoxy, 

secondary butoxy, 

tertiary butoxy, 

pentyloxy, 

hexyloxy, 

octyloxy etc, 

haloalkyl group fluoromethyl, 
difluoromethyl, 
bromomethyk 
chloromethyU 
trifluoromethyl etc, 

alkoxy carbonyl group methoxycarbonyl, 

ethoxy carbonyU 
propoxy carbonyU 
isopropoxy carbonyU 
butoxy carbonyU 
isobutoxy carbonyU 
tertiary butoxy carbonyl etc, 
alkylene methylene. 
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-/x-bbfc<!:£. 7JU*-b>.fcl4x?- 

S^/'OU&i:^ 75yg<tl475A 

A 5?y^U75A x^;U7SA yif^TS 

A tfPMvA /tttz*. *;u/^-ou 

W/\a>r>Ji^-. y^JA x?;a :?p(f ;a -f 
7?pt 0 ;k wyj-to* * 3 tt^;u 

p*°*:a fv^a^v. ?mf-x -<7?h* 
m 3 tt:/h4>>fci*a>i6«7ju***>£. tK 
MS. ifm, r^Pt:^*, 

% 3 «^iU^*if<D7;U4r;U^*.>5 : - 
SJU^-;U^if(D7;U+JUS-'L'^-^S, HJ7 

ju+awnt, v7^S. -KpS, 7-tr^;u, 
^Pt°^--;u, t7*'j;k ;u4-<t*©7v 
;ug. /h**>*;u#=^, iMf-v*;^-^. 
■^p^->*;u7t?^;u, -fv^P7t?+v*;u7t?- 

^Mp^*;^— /Keif ©fifiTin 
;utK- jug, *;utH^>;uS, >-^75A x 

*;U75A tfP'JvA e*'J5?yft£fl>75«/ 

^i/A^/^-Ou. x^u^u/^'Oufc 

vx^;u^if(D*;u7t-:^-v7;u+;L'S^vu/\* 
^E-Ouy^A i-^/n'^ei'./I/x^u. 2-*;u/* 

^UX^U&t'CD^U/N^y^U^Sfc 
>v;u s 7x=JH?-;A -7xn;u^Pbf 7x 

-t 7^ ;a -of-Jkfi-;^ 7'j;a 
fp'jyu. -rs*VWA fcf^/'JJK ^7VJ;u» 
**-y-7'j;A -f>K'j;k tf'jv;K tf^A 
tf'j5v-;A *aj;a «*v*</'Jja t*;*-? 
x>-2 Sfcli 3 --fME£"cfc». 

[0008] 

*£Wfc£ttl4!&ffil=J:yEaS±ttS**iO» 
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ethylene, trimethylene, propylene, tetramethylene etc, 
alkenylene vinylene, professional ^ Ni ream and 
butenylene etc, the alkynylene ethynylene, propynylene, 
butynylene etc, acyl group acetyl, propanoyk butyryl, 
benzoyls furoyk thenoyl, nicotinoyL isonicotinoyl etc, 
amino group amino, methylamino, dimethylamino, 
ethylamino* diethyl amino and pyrrolidino, piperidino etc, 
carbamoyl group carbamoyl, methyl carbamoyl, dimethyl 
carba yl etc, aromatic ring or the heteroaromatic ring which is 
possible to possess aralkyl group and substituent which 
arepossible to possess substituent, substituent which is chosen 
from fluorine^ chlorine, bromine or other halogen atom, 
methyl, ethyl, propyL isopropyl, butyl, isobutyU 
tertiary butyl or other lower alkyl group * methoxy, 
ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, 
tertiary butoxy or other lower alkoxy group, hydroxy 
group, methylthio, ethyl thio, propyl thio, isopropyl 
thiOv butyl thio, isobutyl thio, tertiary butyl thio or other 
alkyl thio group, methyl sulfinyl, ethyl sulfinyU propyl 
sulfinyl or other alkyl sulfinyl group, methyl sulfonyU 
ethyl sulfonyl, propyl sulfonyl or other alkyl sulfonyl 
group, trifluoromethyl group, cyano group, nitro group, 
acetyl , propanoy 1 , buty ry I , benzoyl or other acyl group , 
methoxycarbony 1 , ethoxy carbony 1 , propoxy carbony 1 * 
isopropoxy carbonyl, butoxy carbony 1 or other lower alkoxy 
carbonyl group, carboxyl group, methylamino, 
ethylamino* pyrrolidino, piperidino or other amino group* 
methyl carbamoyl, ethyl carbamoyl or other carbamoyl 
group, methylene dioxy, ethylene dioxy or other alkylene 
dioxy group, carboxymethyk 1 - carboxy ethyl, 2- 
carboxy ethyl or other carboxy alkyl group, carbamoyl 
methyl , 1 - carbamoyl ethyl , 2- carbamoyl ethyl or other 
carbamoyl alkyl group etc it is a benzyl, phenylethyl, 
phenyl propyl, phenyl, naphthyl, indenyl, thienyl, 
furil, pyrrolyk imidazolyk pyrazolyk thiazolyk 
oxazolyk indolyk pyridyk pyrazyk pyrimidinyl, 
quinolyk isoquinolyk thio naphthene-2 or 3 -yl etc which 
plurality it is possible to possess. 



[0008] 

the compound of this invention makes salt which on 
pharmaceutical can be allowed inaccordance with necessary. 

As its salt, it can increase hydrochloric acid, hydrobromic 
acid , sulfuric acid , phosphoric acid or other inorganic acid 
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[0009] 

R 1 *«**Jf^-c*BMb*«(i)fc«tl^i , )tt»- 
figs* 

Mb 9] 




Z 

R 1 



salt** maleic acid* fumaricacid* citric acid* succinic 
acid* tartaric acid* methane sulfonic acid or other organic 
acid salt or sodium* potassium* calcium* magnesium* 
ammonium or other alkali salt. 

In addition, also hydrate is included in this invention. 

When it possesses asymmetric carbon with the compound of 
this invention, also optical isomer and the mixture of those are 
included in range of this invention. 

Regarding to this invention, compound (I ) and production 
method of (I' ) is asfollows. 

[0009] 

method 1 

compound where is hydrogen atom (I ) and as for (V ), the 
General Formula 

[Chemical Formula 9] 



»ft©?H£T. 50-150 deg C* 10 B#fflE 

[ft io] 



compound {Below, compound (II ) with you say} which is 
displayed by (In Formula, each signal description above and 
is synonymous. ) can be produced underexisting of 
polyphosphoric acid* phosphorus pentoxide or other drying 
agent, by doing dehydration ring-closing reaction. 

As reaction condition it is not something which especially is 
limited, underexisting of benzene* toluene* xylene or other 
solvent, 50 - 150 deg C* 10 min~5 hours reactions are done 
in accordancewith necessary. 

Or, General Formula 

[Chemical Formula 10] 
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(xCcKr 4 x*;Ke£ 0>i£ii»7JU* 

;u*£*U ffis(0*ia#l*lltlEi:H«Tfftl»o) 

^U7^>&if)0)?f 0-100 deg C. 5 #~5 
[0010] 

Z A<NR 3 -C*BMb**Cl)l4, ^flSiC 
[1b ill 




compound {Below, compound (III ) with you say} which is 
displayed by (In Formula, R 4 shows methyk ethyl or other 
lower alkyl group, other each signal description above and is 
synonymous. ) in methanol > ethanoK propanoL isopropyl 
alcohoL butanol or other alcohol solvent and underexisting 
of base (sodium methoxides potassium tertiary butoxide* 
sodium hydride^ triethylamine etc), can be produced even by 
fact that 0-100 deg 5 min-5 hours reactions are done. 

[0010] 
method 2 

As for compound (I ) where Z is NR 3 , General Formula 
[Chemical Formula 11] 



C00R ! 



compound and General Formula which are displayed by (In 
Formula, R 5 shows hydrogen atom or methyL ethyl or other 
lower alkyl group, other each signal description above and is 
synonymous. ) 



[it 12] [Chemical Formula 12] 

> NH 
R 3 / 



R 5 WmT)\,*)l&(Dm-£. 



compound which is displayed by (In Formula, R 2 and R 3 
description above and aresynonymous. ) can be produced by 
reacting. 

When R 5 is lower alkyl group, reaction is done in in suitable 
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9 % y$y-;u* x$y-;u s ^p/\V— ;u, -fy 
^PtT;u7;ua— ;k x^u^us-ju, yi 
*b>?ua-jufc£©7;ua— ;usfc<fctfz* 

-fh\*B*'J^«l«i:if)a>#fiT*fcl* ffffi 

fiica*t»i=iBe**t»t©i?t«c<, »« 

^;£frb 200 deg C T? 5 #~10 BfRg-C&JSIiil 

5A\ £fcli^xjU£p^K, p-h;ux>@;ix 
7fv-;u^P7-fKs ^>&JU*xji^p^h\ 

[0011] 

r' A<7S/;uT?fc»*b^i)fc <fctf(i' )!*> R l 
A<**lSi?-T?&»fc£^)Js <fctf (i' )£Ba* 
**fclilft/\v-fKtSJt**»ZtlcJ:y|IJS 

[0012] 

Z0)J:aicLT»&*lfc**Wa)-»3t(I)fcJ: 

tf(i')i=j:yafe**i»e'j5?>ftft*i*iiis 

5-b5ft*»l*Brai=«ky. fefcaJiit^Stt 

&B(5I5B. i?7-bfiH5B, 

B, v*>iAf »>x ;uBfc£)£tt 

*aLM***stttt^pahy97a*ffli^»c 
*fc. **stta»<b^atfflt^TBfa«»4 

(*Ea*W*»<b^«!iSiii*gtRWic»j»^t 

ti-eta. 

*^0^(DStjfB-ia^(i)fccfci/(r )izj:ya*>4 
ti»fcfys?>ft*»tti&ffiicj:ytt». *<b* 
aa*aa« y>a&if©aaa**fci*au 
-oil 7«;m, 9x>a* z/i9&* aca* 
^*>s^*>a. «tif ©*aa*fij:tf ^hu 

>*x-W«f£(D7JU*y«fcifEa±l*§* 



solvent (If reaction is not obstructed, to be good any ones, 
mixed solvent of the for example benzene * toluene, xylene 
or other aromatic hydrocarbons, dichloromethane, 
dichloroethane * chloroform or other halogenated 
hydrocarbons, methanol, ethanol, propanoU isopropyl 
alcohol, ethylene glycol* diethylene glycol or other 
alcohols and these option ) orunder absence of solvent, under 
existing of base ijSi&hylamine, sodium hydride, sodium 
methoxide, potassium tertiary butoxide, potassium 
carbonate etc) or under absence. 



Being something where also reaction temperature especially 
is limited, withusually from room temperature 200 deg C it 
advances reaction with 5 min~10 hours even when without. 

When R 5 is hydrogen atom, it reacts, or thionyl chloride, p- 
toluene sulfonyl chloride, methane sulfonyl chloride, 
chloro carbonate ester etc and aftermaking active ester once, it 
is done under existing of dicyclohexyl carbodiimide or other 
drying agent. 

[001 i] 

compound where R 1 is acyl (I ) and (T ) can produce the 
compound where R 1 is hydrogen atom (I ) and (I' ) by reacting 
with the acid anhydride or acid halide. 

[0012] 

pyridine compound which is displayed by General Formula of 
this invention which itacquires in this way (1 ) and (T ) alone 
or combines recrystallization method, chromatography 
method, distilled or other conventional method and isolation 
and purification is possible due to especially. 

racemic compound operating, can divide for example 
optically active acid (tartaric acid, diacetyl tartaric acid, £ 
jpl 1 jp7 Ni jpl 1 acid, dibenzoyl tartaric acid, mandelic 
acid etc) into optical isomer due todesire. 

Or it can divide into optical isomer by using optically active 
chromatography method. 

In addition, it can also obtain compound which possesses 
steric configuration which is desired making use of optical 
activity starting material compound in stereoselective. 

It can designate pyridine compound which is displayed 
aforementioned General Formula of this invention by (I ) and 
(r ) as salt which such as hydrochloric acid, hydrobromic 
acid, sulfuric acid, phosphoric acid or other inorganic acid 
salt on the pharmaceutical can be allowed or maleic acid, 
fumaricacid, citric acid, succinic acid, tartaric acid, 
methane sulfonic acid, or other organic acid salt and 
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COOR" 
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sodium, potassium, calcium, magnesium, ammonium 
or other alkali salt in accordance with necessary. 

[0013] 

Regarding to this invention, as for compound (II ) which is 
used as the starting material, General Formula 

[Chemical Formula 1 3] 



©ffia7;u*ju»ssu tta>#E#l*»Ei: 

N,N-v>f;i/*il/tt75K<fi: ©58ft 

[ft 14] 



compound which is displayed by (In Formula, R 6 shows 
hydrogen atom or methyl, ethyl or other lower alkyl group, 
other each signal description above and is synonymous. ) in 
potassium carbonate, sodium carbonate, potassium 
hydroxide, sodium hydroxide or other aqueous solution or in 
tetrahydrofuran. N, N- dimethylformamide or other solvent 
and under existing of sodium methoxide. potassium tertiary 
butoxide. triethylamine. sodium hydride or other base, 
General Formula 

[Chemical Formula 14] 



Z-R 1 



(xC^.A lt/\py>«^(IMEfcH«)*fctt> 
0-100 deg C. 5 #~20 BSPiS] il=«fcy 



[0014] 

1/(1' )U\ »^JE*»lM*^h05*BBft»^ 
lislllffil^ffl^fc in vitro <DMM%&mm$i 

lfi*ttl*P<. fro. fijSK^fifcttlMifiS 



It can produce compound and 0-100 deg C* 5 min~2 0 hour 
which are displayed by the(In Formula, A halogen atom 
(Description above and synonymy) or shows methane 
sulfonyloxy group* p- toluene sulfonyloxy group* 
trifluoromethane sulfonyl oxybasic or other sulfonic acid 
residue, other each signal description above and is 
synonymous. ) by reacting. 

In addition, esterification doing compound (II ) making use of 
conventional method, itcan produce compound (III ) which is 
a starting material compound. 

[0014] 

] ^i&t&ffci&d&Effect of Invention } the compound of this 
invention (I ) and (I' ) shows strong bone resorption 
suppression action in bone resorption activity measurement 
system of in vitro which uses femur bone or vertex bone of 
the mouse or rat, in addition it possesses action which 
controls hypercalcemia (Rise of calcium concentration in 
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is 

[0015] 



lffli!RiRffll*JflFffl(in vitro) 

a^fi^KlllSfflL^in vitro l^fcltMlRJlX 

3~« 9tt0>tttt ICR &^S0)*liilllil£5iBM 
KffiUiU lO%^^;S^bm^fFifiiaI> ^-v'J 
> G W 100 J*tt/ml. «E»*-f »«f *»60 
At g/ml J3<fctf 0.15%at»*«^h'J^W**» 
F12 **(JSlT,i§«at»*HlcT»B 

»«U lOmg/ml (D»»£SSS!U Ctl^igfg 
&T* lOOOfSlcfcRU 10/i g/ml ©iSjftS^fco 

RIMb*tt£3ttlLfeiftflRft 1.2ml £ElvC, 
ICR R^Jg*lfflllS£24 ^U-hlCT 6 BID) 
5%flt»#S,95%ffi«flJft<*TI=T»f8*fif 

It. 



[41] 



/ 



frfl (90 



Cafi 



Lfc»*©IHt 
Cat 



blood serum ) to which cell toxicity is weak, at same time, is 
inducedin cancer-bearing mouse or cancer-carrying rat, it is 
useful as osteoporosis treatment drug where safety is high. 

[0015] 

Next, measurement method and result of bone resorption 
suppression action of the compound of this invention are 
shown. 

bone resorption suppression action (in vitro ) 

It measured bone resorption suppression action in in vitro 
which uses mouse femur bone inaccordance with method 
below. 

avulsion it did femur bone of male ICR mouse of 3 - 6 weeks 
old in sterile, 10% heat inactivation cattle embryo blood 
serum* ^ with Ni silyl Gpotassium 100 units/mk 
kanamycin sulfate 60 ;mu g/ml and ham F12 culture medium 
(Below, it names culture fluid. ) whichincludes 0.15% sodium 
hydrogen carbonate, after washing bone marrow cavity, it 
removed the soft tissue which deposits in bone well and used 
for culture. 

It melted test compound, in dimethyl sulfoxide once, 
manufactured solution of 10 mg/ml, with culture fluid diluted 
this in 1000 times, acquired solution of 10;mu g/ml. 

Making use of culture fluid 1 .2 ml which adds test compound, 
ICR mouse femur bone quantification wasdone calcium 
amount where with 24 hole plate it cultures under condition of 
6 day 5% carbon dioxide gas* 95% air, culture supernatant 
recovers after culture ending, separates in the culture 
supernatant, with chelate method which uses ortho 
cresolphthalein. 

It sought bone resorption suppression action of test 
compound, with culture of femur bone in case of test 
compound no addition as control, with formula below. 

[Formula 1] 

hiN 



X100 



Cat 



ftggSf C:|£, U%kit □ AO Lfc if n In addition, when test compound is added and it cultured in 



Furthermore, it executed this experiment with each group 4 
example. 
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ffifi (fig/ml) 



control group including only dimethyl sulfoxide of same 
amount. 

Result is shown in Table 1 . 



{% Inhibition) 



mm 1 <Dit&® 


i 


1 9. 


1 




1 0 


47. 


2 




i 


2 0. 


1 




1 0 


4 1. 


4 




1 


2 2. 


6 




1 0 


4 5. 


6 




1 


7. 


8 




1 0 


34. 


3 




1 


20. 


6 




1 0 


2 5. 


1 



£#J, ,HHR»k #IR&k *«MI»*ft 

audita. «au 



Can prescribe to patient by preparation doing, as tablets, 
powder, granule, pill, capsules, syrup, injectable, 
oirtftr$ht JS^j^ftSry or other various formulation General 
Formula of this invention (I ) and compound of (T ) and salt 
which on its pharmaceutical can be allowed that way or can 
mix with support, diluting agent, disintegrating agent, 
^^lJ^MJ2>fih7liQ^lli:extender, diluent, solubilizer etc 

which canbe allowed in pharmacological, in accordance with 
conventional method. 



, J£#JlArfer ^4£3i2ir3lipending upon administration object. 



l-iooomg, *fc«*.»fliR.EBa#"e 

0.1~100mg *<aST!fcy^*L* 1 
[0017] 

mm*® 

**WflMb£* 5mg tt^ffi 

ft*i=cky«**iicfcA<T?*». 

ilSSflj 1 <D<b£^ 5mg 
efi-t^l/P-JS 65mg 



administration route, disease etc but, per normal adult one 
day in oral dosage in 1 - 1000 mg, and nasal, vein, rectal 
administration 0.1 - 100 mg being suitable, dividing this into 
one time or several times, it can prescribe. 

[0017] 

formulation example 

It can mar®ft£tiJ&(EfoIets which contains compound 5 mg of 
this invention, with following formulation . 

compound 5 mg of Working Example 1 

crystalline cellulose 65 mg 





25 


corn starch 


25 mg 
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4mg 


talc 


4 mg 




1 mg 


stearic acid 


1 mg | 


± 






100mg 




All 


Quantity 


Quantity 


100 mg 


±KttJ*£+#l=S*U fitttt. K 


It mixes above-mentioned composition to fully, after 



\ZX 1 100mg©teS>Jt*g*o 
[0018] 

ttz*i&(=H3e**t»*©-CI*<i:^. 

[0019] 

#%#Jl 

2-*;u*?h-a*i/»i0g fccfcl/m^'J^W 

17.8g^7K 100ml izjgflfU 0 deg C T^x^vJU 
^□^Kl3.9g£^h7tKn?^>50mllC^8? 
USSTLfc. 

0 deg C T* 5 EHSMtft. RfE»*h;UX>-C 2 

168-173 deg C jA 
[0020] 
###J2 

60mi izjg#u o deg c T? p-h;ux>fi;u*-;u 

K 9.5g 2 B#fffl«#Lfc. 

y^y-;U 1 .6g £ tf'J v> 5ml fc»»U 0 deg C 
T? 1 ttlHAMtxaSTLfc, 

0 deg Ct2 B# PBia^Lfcft , SSBSftlC* 200ml 



granulating,dries and makes tablets of 1 pill 100 mg with pill 
making machine . 

[0018] 

[Working Example(s)] 

In order furthermore to detail this invention Reference 
Example and Working Example and Production Example are 
increased below, but this invention is not something which 
islimited in these. 

[0019] 

Reference Example 1 

2 -mercapto nicotinic acid lOg and it melted potassium 
carbonate 17. 8g in water 100 ml, phenacyl chloride 13.9g 
melted in tetrahydrofuran 50 ml with 0 deg C, dripped. 

With 0 deg C 5 hours agitation later, reaction mixture second 
was washedwith toluene, water layer was designated as acetic 
acid-acidified. 

crystal which it precipitated after filtering, recrystallization 
was donewith ethanol, yellow crystal 2 -phenacyl thio 
nicotinic acid 1 1.4g were acquired. 

melting point 168-173 deg C 

[0020] 

Reference Example 2 

It melted 2 -phenacyl thio nicotinic acid 1 1.4g in pyridine 60 
ml, 2 hours it agitated with 0 deg C including p- toluene 
sulfonyl chloride 9.5g. 

It melted methanol 1.6g in pyridine 5 ml, 1 hour applied 
dripped with 0 deg C and. 

2 hours after agitating, water 200 ml was added to reaction 
mixture with 0 deg C. 

crystal which it precipitated recrystallization was done with 
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&<!>*?■ )l 2-7x^-v^ : f^--S : f^-h4.7g 

91-92 degC .£ 
[0021] 
##013 

.^t^U 2-tKa*->-6-'f7:?Pt:;i,-3 ; f*-h 
2.0g £ N,N-y^fJl/*;^75F 40ml Icjgfg 
U 0 deg C TA'J^Wat 3 »:7MF-«MK 1.4g£ 

£l£;$l-7K 100ml *Jnji., h;UX> 50ml "C 3 0 

5/;U**5/-« h 1 .2g S#fc o 

14& 93-94 degC 

[0022] 

2-^i^>;u^7l--a^>a6.7g £*°Mg>|£ 

67g 100 deg C T? 30 #IW«#Lfc. 

;b-3-tKP+v^xyC2,3.b]t e| Jv> 2.9g £f# 
fc. 

B£ 1 15—1 16 deg C 
[0023] 

2-(4-tKP+v7ify^ft)-If>^i 
lM*Wttl**HSfi«l fcH«lCLT3-tKP*5/ 
-2-(4-tKP+v^>l/>r;u)^xyC2,3-b]t 0| Jv 

B£290 degC(#») 
[0024] 

SI8S0IJ3 

2-^x+S/;u^-»^>BSffli^»ftteyi=6- 

^V^Pt D JU-2-7x-*-vJ^^-xa^>K$fflL^ 

-3-tKP+v-6.<y^Pt°;u^xy[2,3-b]e'Jv 



ethanol, the methyl 2- phenacyl thio nicotinate 4.7g of white 
crystal was acquired. 

melting point 91-92 deg C 

[0021] 

Reference Example 3 

methyl 2- hydroxy-6-isopropyl nicotinate 2.0g was melted in 
N, N- dimethylformamide 40 ml, potassium tertiary butoxide 
1 .4g was added with 0 deg C. 

2 hours it agitated with room temperature 1 hour agitation 
later, including phenacyl chloride. 

In reaction mixture thrice it extracted with toluene 50 ml 
including waterlOO ml. 

After washing, it dried toluene layer with saturated saline and 
concentrated. 

crystal which it acquires recrystallization was done with 
isopropyl ether, the methyl 6-isopropyl -2- phenacyl oxy 
nicotinate 1.2g of white crystal was acquired. 

melting point 93-94 deg C 

[0022] 

Working Example 1 

2 -phenacyl thio nicotinic acid 6.7g in addition to 
polyphosphoric acid 67g, 30 min it agitated with 100 deg C. 

reaction mixture was poured to water, crystal which was 
precipitatedafter filtering, recrystallization was done from 
methanol, 2 -benzoyl-3- hydroxy thieno {2 and 3 -b } 
pyridine 2.9g of yellow crystal was acquired. 

melting point 115-1 16 deg C 

[0023] 

Working Example 2 

Other than 2 - using (4 -hydroxy phenacyl thio ) nicotinic acid 
instead of using 2 -phenacyl thio nicotinic acid, 3 -hydroxy 
-2- (4 -hydroxy benzoyl ) thieno {2 and 3 -b } pyridine was 
acquired to similar to Working Example 1. 

melting point 290 deg C (Disassembly) 
[0024] 

Working Example 3 

Other than using 6 -isopropyl -2- phenacyl thio nicotinic acid 
instead of using 2 -phenacyl thio nicotinic acid, 2 -benzoyl-3- 
hydroxy-6-isopropyl thieno {2 and 3 -b } pyridine was 
acquired to similar to Working Example 1 . 
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i££ 69-71 degC 
[0025] 

\Z 2.(4-(l-^jl//rt'fJHfil,pity;i/)ft 
LT 2-^^;U-4" -(3-tKP+v^X/[2,3-b]t 0 U 

v>-2-^;u7K-^px-;u7-tzh7^K^^c 0 

H£ 180-182 degC 
[0026] 

mmm 5 

2-(2,4-v7;U*P7x^v^*)-g^>i£^ 
JBlM»l2mii . jglfcffll l fcHttKLT 2-(2,4-v 
7;u^p^>y^;u)-3-tKP+v^xyC2 J 3-b3 

MMi 194-196 degC 
[0027] 



2-(4-(i-*/i/t^vif;i/pityii/ft)-l 

2-(4-(3-tKP + v^xy[2,3-b3t e 'Jv>-2-^;U 

li£ 1 64-165 degC 
[0028] 

3.0g 30ml iCjgfBU 2 Jftg-J-MJ *? 

W>h*^K©^/-JU»» 6.0ml Sttli.M 

a-e i i»iBia#Lfc. 

SfE$lC7k 30ml SJpjl, KKKttlcLfco 

itfeesfl) 2-*>y-ou-3-tKp*v-6-^u 
^xy[2,3.b]t°Uv> i.9g £f»fc. 

HA 103-105 degC 

[0029] 

*=f-)\, 6-^;U2-7x-fv;U^7t-xg^-K$ 
ffll^»ft3byiC^JU2-(3 > 5-i/» 3 3&?^U-4- 



melting point 69-71 deg C 
[0025] 

Other than 2 - using (4 - (1 -carbamoyl ethyl ) phenacy! ) thio 
nicotinic acid instead of using Working Example 4 2- 
phenacyl nicotinic acid, 2 -methyl-4- (3 -hydroxy thieno {2 
•and 3 -b } pyridine -2- carbonyl ) phenyl acetamide was 
acquired to similar to Working Example 1. 

melting point 180-182 deg C 

[0026] 

Working Example 5 

Other than 2 - using (2 and 4 -difluoro phenacyl thio ) 
nicotinic acid instead of using 2 -phenacyl thio nicotinic acid, 
2 - (2 and 4 -difluoro benzoyl ) -3 -hydroxy thieno {2 and 3 
-b } pyridine was acquired to similar to Working Example 1 . 



melting point 194-196 deg C 
[0027] 

Working Example 6 

Other than 2 - using (4 - (1 -carboxy ethyl ) phenacyl thio ) 
nicotinic acid instead of using 2 -phenacyl thio nicotinic acid, 
2 - the(4 - (3 -hydroxy thieno {2 and 3 -b } pyridine -2- 
carbonyl ) phenyl ) propanoic acid was acquired to similar to 
Working Example 1 . 

melting point 164-165 deg C 

[0028] 

Working Example 7 

It melted methyl 6-methyI -2- phenacyl thio nicotinate 3.0g in 
methanol 30 ml, 1 hour it agitated with room temperature 
including methanol solution 6.0 ml of 2 normal sodium 
methoxide. 

In reaction mixture it made acetic acid-acidified including 
water 30 ml. 

crystal which it precipitated after filtering, recrystallization 
was donewith ethanol, 2 -benzoyl-3- hydroxy-6-methyl thieno 
{2 and 3 -b } pyridine 1 .9g of yellow crystal was acquired. 

melting point 103-105 deg C 

[0029] 

Working Example 8 

Other than using methyl 2- (3 and 5 -di tertiary butyl-4- 
hydroxy phenacyl thio ) nicotinate instead of using methyl 
6-methyI -2- phenacyl thio nicotinate, 2 - (3 and 5 -di tertiary 
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uwi*. mmm i mmp^x 2-(3,5-vi 3 m. 

T^U^-tKP+v^V^W-fcKP^v^ 
l/[2,3-b]fc 0 'Jv>£t#fco 

212-214 degC 

[0030] 

7 fcH»l=LT 3-tKP+v-2-(4--rv^D7K^V 

'<>i/'f;u)^xy[2 ) 3-b]t°'jv>^#f-. 

84*96-98 degC 
[0031] 
flttffl 10 

ffl^B#ft^yic^^;u6-'fv^Pt°;u-2-7x^-v 

<tl^«l~LT2-*>V^U-3-tKP*v-6--<f7:? 
□ tf;i/7PC2,3-b]tfUS?>*f#fco 

|££ 83-85 deg C 

[0032] 

m&m 1 1 

2-^>V^U-3-tKP*v^x/(2,3-b)e'Jv> 
0.9g fccfctftf'Jv^ 0.3g ^^Ul/^P^fK 
50ml IC-tSL^K^TT-b^JU^P^-TK 0.3g 

*»TU SKJfrT 3 ^raa^Lfc. 

»8Lfc!8fi£x*^-.>l/l=-Cflll!jSI»i,3-7 
■bK^v-2-'<>y-i';u^xy[2 ) 3-b]e'Jv>^!# 

m& 124-125 degC 
[0033] 

JUT. H«l=LT*<Dfc*1fc£*JS*l»Cfcj&< 

(12) 2-^>7'f;U-3-tKP^rv5 1 xy[3,2-c]e<J 

(13) 2-*>V^A'-3,5-vbKP*vTX/[2,3-b) 

(14) 2-*>7-r/U-3,6-vtKP*v/^X/t2,3-b:) 

(15) 2-^>y-f;u-5-'?PP-3-t:KP^rv ; ? L xy 



butyl-4- hydroxy benzoyl )- 3 -hydroxy thieno {2 and 3 -b } 
pyridine was acquired to similar to Working Example 7. 

melting point 212-214 deg C 
[0030] 

Working Example 9 

Other than using methyl 2- (4 -isopropoxy phenacyl thio ) 
nicotinate instead of using methyl 6-methyl -2- phenacyl thio 
nicotinate, 3-hydroxy -2- (4 -isopropoxy benzoyl ) thieno {2 
and 3 -b } pyridine was acquired to similar to Working 
Example 7. 

melting point 96-98 deg C 
[0031] 

Working Example 10 

Other than using methyl 6-isopropyl -2- phenacyl oxy 
nicotinate instead of using methyl 6-methyl -2- phenacyl thio 
nicotinate, 2 -benzoyl-3- hydroxy-6-isopropyl furo {2 and 3 
-b } pyridine was acquired to similar to Working Example 7. 



melting point 83-85 deg C 
[0032] 

Working Example 1 1 

2 -benzoyl-3- hydroxy thieno it melted {2 and 3 -b } pyridine 
0.9g and pyridine 0.3g in methylene chloride 50 ml, dripped 
under ice cooling acetyl chloride 0.3g, under ice cooling 3 
hours agitated. 

After reaction termination, water wash it did reaction mixture, 
dried, removed solvent. 

When crystal which remains is refined with ethanol , 3 
-acetoxy -2- benzoyl thieno the{2 and 3 -b } pyridine was 
acquired. 

melting point 124-125 deg C 
[0033] 

Following compound can be synthesized below, to similar. 

(12) 2 -benzoyl-3- hydroxy thieno {3 and 2 -c } pyridine 

(13) 2 -benzoyl-3,5-dihydroxy thieno {2 and 3 -b } pyridine 

(14) 2 -benzoyl-3,6-dihydroxy thieno {2 and 3 -b } pyridine 

(15) 2 -benzoyl-5-chloro-3- hydroxy thieno {2 and 3 -b } 
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C2,3-b]t°Uv> 

(16) 2><I/*/-OU-3-fcKa**>-5-;*Mr*>*X-/ 
[2,3-b]fgv> 

(17) 2-*>V^U-3-tKa*v-6-*h*->TI/' 
C2,3-b]f'Jv> 

(18) 2- / 07'(;u-3-tKa+v-6-7x-;u5 1 x>' 

[2,3-b)t°'Jv> 

(19) 2-*>V^;U-5-v7A3-fcKP*v ; 5 L X,/ 
(2,3-b)t:'Jv> 

(20) 2-^>l/-T;U-3-tKP+v : fX/C2 ! 3-b)t 0| J 
v>-5-*i;Utf>i£ 

[0034] 

(21) 2-'<>7'f;U-3-tKPJr->-4,6-vy5 i ^X 
yC2,3-b)t°Uv>. MA 139 deg C 

(22) *=f-)\, 2-^>7-<;U-3-tKD4rvTX/ 
[2,3-b)e , Jv>-5-*;U7t<^rV'U'-h 

(23) 2-*>V^l>-3-th*P*:> J fX,/(2 ) 3-b)*/ 
T^.K&M 193-194 deg C 

(24) 3-\z^a^>-2-(3-yji-)izfn\it-J^ 

iy(2,3-b)t:'Jv> 

(25) 2--»^- : E'f;L-3-t:KP^v J ? 1 xyC2,3-b)t° 

(26) 3-tKP*v-2-(3-:7x:in,:?Ptf;fP'OU) 

^xyC2,3-b)t°'Jv> 

(27) 2-7-b^;U-3-tKP+v^xy[2,3-b]t 0, Jv 



(28) 2-(4-'?pp'<>7-i';u)-3-tKP^v ; fxy 
[2,3-b)t?'JvX 172-174 deg C(29) 3-tK 
P+v-2-(4-> i f;i/ : 5 1 ^t-^> , /-l';U) ; fX/C2,3-b) 

(30) 3-tKp^v-2-(4->^;us;^-r-;u^<>V r 

-f;U)^l/(2,3-b)eUv> 
[0035] 

(31) s^Kp^^-j^us^-ju^T' 

'f;U)^xy(2 ) 3-b]t° , Jv>(32) 3-fcKP*v 
-2-(4-- h P '/ ■< ; U)^ X y ( 2,3-b ] tf 1 ) 5? > • 
1/2 |4jS 207-209 deg C 

(33) 3-tKP^rV-2-(2-^h'f;U)Txy(2 1 3-b) 
fc'Uv^liA 147-148 degC 

(34) 3-tKP*v-2K3>f/^/U)^X/[2,3-b)t: 
'J5?>»HIjS 182-184 degC 

(35) 3-tKP*v-2-(2-^P-r/U) J fX/C2,3-b]tf 



1993-1-14 

pyridine 

(16) 2 -benzoyl-3- hydroxy-5-methoxy thieno {2 and 3 -b } 
pyridine 

(17) 2 -benzoyl-3- hydroxy-6-methoxy thieno {2 and 3 -b } 
pyridine 

(18) 2 -benzoyl-3- hydroxy-6-phenyI thieno {2 and 3 -b } 
pyridine 

(19) 2 -benzoyl-5-cyano-3- hydroxy thieno {2 and 3 -b } 
pyridine 

(20) 2 -benzoyl-3- hydroxy thieno {2 and 3 -b } 
pyridine-5-carboxylic acid 

[0034] 

(21) 2 -benzoyl-3- hydroxy-4,6-dimethyl thieno {2 and 3 -b } 
pyridine* melting point 1 39 deg C 

(22) methyl 2- benzoyl-3- hydroxy thieno {2 and 3 -b } 
pyrid i ne-5 -carboxy late 

(23) 2 -benzoyl-3- hydroxy thieno {2 and 3 -b } quinoline* 
melting point 193-194 deg C 

(24) 3 -hydroxy -2- (3 -phenyl propanoyl ) thieno {2 and 3 
-b } pyridine 

(25) 2 -cinnamoyl-3- hydroxy thieno {2 and 3 -b } pyridine 

(26) 3 -hydroxy -2- (3 -phenyl propioloyl ) thieno {2 and 3 
-b } pyridine 

(27) 2 -acetyl-3- hydroxy thieno {2 and 3 -b } pyridine 

(28) 2 - (4 -chlorobenzoyl ) - 3 -hydroxy thieno {2 and 3 -b } 
pyridine, melting point 172-174 deg C (29) 3 -hydroxy -2- 
(4 -methylthio benzoyl) thieno {2 and 3 -b } pyridine 

(30) 3 -hydroxy -2- (4 -methyl sulfinyl benzoyl ) thieno {2 
and 3 -b } pyridine 

[0035] 

(31) 3 -hydroxy -2- (4 -methyl sulfonyl benzoyl ) thieno {2 
and 3 -b } pyridine (32) 3 -hydroxy -2- (4 -nitrobenzoyl ) 
thieno {2 and 3 -b } pyridine * 1/dihydrate* melting point 
207-209 deg C 

(33) 3 -hydroxy -2- (2 -naphthoyl ) thieno {2 and 3 -b } 
pyridine* melting point 147-148 deg C 

(34) 3 -hydroxy -2- (3 -thenoyl ) thieno {2 and 3 -b } 
pyridine* melting point 182-184 deg C 

(35) 3 -hydroxy -2- (2 -furoyl ) thieno {2 and 3 -b } pyridine* 
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■JS/Xlto 161-162 degC 

(36) 3-tKP^rv-2--S5 l y-r;U^xyC2 5 3-b]t 0 

(37) S-tKP+i/J-P-^Tl/UJU*^*-^)* 1 

xy[2,3-b]t 8| Jv> 

(38) 2-(4-v7/^>V r ^;U)-3-tKP*v5 L xy 
[2,3-b]tf Uv>. IkjjSl 205-207 deg C(39) 3-tK 
□ .2-(4-> f ^ [2,3-b) t° 'J 
V>. KjA 155-157 deg C(40) 2-(4-?P : E'<>V r 
>T;U)-3.tKP+vTxy[2,3-b]t 0 'J v>. Hj£ 
165-167 degC 

[0036] 

(41) 2-(3-^pp^>y-r;u)-3-tKP4Fv : fxy 

C2,3.b]eU5/>.»* 118-121 deg C 

(42) 2-(4-^JU^P/<>y-f;U)-3.tKP^rV^X 
yC^-WeUv^.B*^ 149-151 degC 

(43) 2-(2-^pp^<>7-f;u)-3-tKP+v : ? : -xy 

[2,3-b)t 0, Jv>. |4£ 155-158 deg C(44) 3-7* 

h+v-2-(4-^;u^p^<> v /-<;u)^xy[2 3 3-b]t 0 

Uv>.fifc£ 106-107 deg C 

(45) 3-7-feh^rV-2-(4-yT;UK>y>r;U) : fX/ 
C2,3-bDt°'J v>. HjA 105-106 deg C(46) 3-7* 

h^v : 2-K>y^^-6-y^;u^xy[2,3-b]t 0 U 

95-97 degC 



(47) 3-7*h+v-2-><>y^U-6-:?P : E^U 
^x/[2,3-b]eUv>.14£ 136-139 degC 

[0037] 

Sig0iJ 1 

« 7 i^flllcLT N-7x-;b-3-tKP+yfxy 

[2 f 3-b]e'Ji?>-2-*JU7|f^r-y-5K*#fc. 

Kj& 236-239 deg C 

[0038] 

M&0J2 

y^;u 6-^;u-2-T7x^v;u^xg^*— h£ 

ffl^i<t^yi:yfJI/2.(2,4-y7^tP7xZjl, 

iSSS^J 7 irf^dLT N-(2,4-v^;U^ 
P7xx;U)-3-tKP+v^xyC2,3.b]t 0, Jv> 
-2-rt;utf*^SK£*#fco 

HjA 251-254 deg C 



melting point 161-162 deg C 

(36) 3 -hydroxy -2- nicotinoyl thieno {2 and 3 -b } pyridine 

(37) 3 -hydroxy -2- (2 -thiazolyl carbonyl ) thieno {2 and 3 
-b } pyridine 

(38) 2 - (4 -cyano benzoyl ) - 3 -hydroxy thieno {2 and 3 -b } 
pyridine, melting point 205-207 deg C (39) 3 -hydroxy -2- 
(4 -methyl benzoyl ) thieno {2 and 3 -b } pyridine * melting 
point 155-157 deg C (40) 2 - (4 -bromo benzoyl )- 3 -hydroxy 
thieno {2 and 3 -b } pyridine, melting point 165-167 deg C 

[0036] 

(41) 2 - (3 -chlorobenzoyl ) - 3 -hydroxy thieno {2 and 3 -b } 
pyridine, melting point 118-121 deg C 

(42) 2 - (4 -fluoro benzoyl ) - 3 -hydroxy thieno {2 and 3 -b } 
pyridine, melting point 149-151 deg C 

(43) 2 - (2 -chlorobenzoyl ) - 3 -hydroxy thieno {2 and 3 -b } 
pyridine, melting point 155-158 deg C (44) 3 -acetoxy -2- 
(4 -fluoro benzoyl ) thieno {2 and 3 -b } pyridine, melting 
point 106-107 deg C 

(45) 3 -acetoxy -2- (4 -methyl benzoyl ) thieno {2 and 3 -b } 
pyridine, melting point 105-106 deg C (46) 3 -acetoxy -2- 
benzoy!-6-methyl thieno {2 and 3 -b } pyridine, melting 
point 95-97 deg C 

(47) 3 -acetoxy -2- benzoyl-6-bromomethyI thieno {2 and 3 
-b } pyridine, melting point 136-139 deg C 

[0037] 

Production Example 1 

Other than using methyl 2- (phenyl carbamoyl methylthio ) 
nicotinate instead of using methyl 6-methyI -2- phenacyl thio 
nicotinate, the N- phenyi-3- hydroxy thieno {2 and 3 -b } 
pyridine -2- carboxamide was acquired to similar to Working 
Example 7. 

melting point 236-239 deg C 
[0038] 

Production Example 2 

Other than using methyl 2- (2 and 4 -difluoro phenyl 
carbamoyl methylthio ) nicotinate instead of using methyl 
6-methyl -2- phenacyl thio nicotinate, the N- (2 and 4 
-difluoro phenyl) - 3 -hydroxy thieno {2 and 3 -b } pyridine 
-2- carboxamide was acquired to similar to Working Example 
7. 

melting point 251-254 deg C 
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[0039] 

N-(2 1 4-y7^tP7x-^)-3-tKP+v-6WV 

^□t°;u^xy[2 3 3>b]t 0| Jv>-2^;u^^K 

»^ 224-229 degC 
[0040] 

ami 4 

6-^^ji/-2-7x^-v;u^7t--i^>— h£ 
ffll^^^yi^^^;U2-(2,4-v^;U^a7xz: > ;u 

C2,3-b]t 0| Jv>-2^;U7tC^^K^^^o 

H/S 274-278 degC 

[0041] 

ffll^«t) l J(3^;U2.(2 5 6-v^^x- J IU^ 
*H*. ilJSS^l 7 tHttlZLT N-(2,6-vy^;U^x 

-;u>3-tKp^rv^xyC2,3-b]t 0| Jv>-2-^;u 

HA 210-212 degC 

[0042] 

8ttM6 

(i.attffil 7 ctl^filcLT N.(3-^PP7i- 
JU)-3- 1 KP * yfiy [2,3-b] tf U i/>-2-* JU* 

M&249 degC(#») 

[0043] 

S&0I7 

6->^u-2-:7x:^>;uT*-fi**— h£ 
fflt^BSft^yic^ju 2-(3-MJ?;M-p^u:7 

ffll^HHUm*. HflEffll 7 <t|H]^lzLT N-(3-HJ 
7;i/tP>f^7i-^)-3-tKP + vfiy 



[0039] 

Production Example 3 

methyl 2- (2 and 4 -difluoro phenyl carbamoyl methylthio ) - 
other than using 6 -isopropyl nicotinate, N- (2 and 4 -difluoro 
phenyl) - 3 -hydroxy-6-isopropyl thieno the{2 and 3 -b } 
pyridine -2- carboxamide was acquired instead of using 
methyl 6-methyl -2- phenacyl thio nicotinate to similar to the 
Working Example 7. 

melting point 224-229 deg C 
[0040] 

Production Example 4 

methyl 2- (2 and 4 -difluoro phenyl carbamoyl methylthio ) - 
other than using 6 -methyl nicotinate, N- (2 and 4 -difluoro 
phenyl) - 3 -hydroxy-6-methyl thieno the{2 and 3 -b } 
pyridine -2- carboxamide was acquired instead of using 
methyl 6-methyl -2- phenacyl thio nicotinate to similar to the 
Working Example 7. 

melting point 274-278 deg C 

[0041] 

Production Example 5 

Other than using methyl 2- (2 and 6 -dimethylphenyl 
carbamoyl methylthio ) nicotinate instead of using methyl 
6-methyl -2- phenacyl thio nicotinate, the N- (2 and 6 
-dimethylphenyl ) - 3 -hydroxy thieno {2 and 3 -b } pyridine 
-2- carboxamide was acquired to similar to Working Example 
7. 

melting point 210-212 deg C 
[0042] 

Production Example 6 

Other than using methyl 2- (3 -chlorophenyl carbamoyl 
methylthio ) nicotinate instead of using methyl 6-methyl -2- 
phenacyl thio nicotinate, the N- (3 -chlorophenyl ) - 3 
-hydroxy thieno {2 and 3 -b } pyridine -2- carboxamide was 
acquired to similar to Working Example 7. 

melting point 249 deg C (Disassembly) 
[0043] 

Production Example 7 

Other than using methyl 2- (3 -trifluoromethyl phenyl 
carbamoyl methylthio ) nicotinate instead of using methyl 
6-methyl -2- phenacyl thio nicotinate, the N- (3 
-trifluoromethyl phenyl) - 3 -hydroxy thieno {2 and 3 -b } 
pyridine -2- carboxamide was acquired to similar to Working 
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[2 ^ 3-b]t 0| Jv>-2.*;^7^;+^^K^^#fco 

■fcjg 223-224 degC 
[0044] 

6-*TJU-2-7x^$/^:f-»**— h£ 

«7tHflllcLTN-^*->^-3-tKP*->^xy 
C2 f 3-b)eU5?>-2-*^7|5*-9-5KS»fc 0 



Hj£ 116-1 18 degC 

[0045] 

Sfifl 9 

>^;u 3-t=KP*v : fxyC2,3-b]t 0, Jv>-2-A 
;U^vb-h 4.2g £x^b>yij« — jU20ml 
t*»L, ^>S?;U75> 4.4g £JQ*, 130 deg 
CT2B*|H!«*Lfc. 



■3-tKa*vfx/(2,3-b]t 0| Jy>-2-*;Ut^ 
*SKl.2g £fcfc 0 

HjSI 164-165 degC 



Example 7. 

melting point 223-224 deg C 
[0044] 

Production Example 8 

Other than using methyl 2- (hexyl carbamoyl methylthio ) 
nicotinate instead of using methyl 6-methyl -2- phenacyl thio 
nicotinate, the N- hexyI-3- hydroxy thieno {2 and 3 -b } 
pyridine -2- carboxamide was acquired to similar to Working 
Example 7. 

melting point 116-118 deg C 
[0045] 

Production Example 9 

It melted methyl 3- hydroxy thieno {2 and 3 -b } pyridine -2- 
carboxylate 4.2g in ethylene glycol 20 ml, 2 hours it agitated 
withl30 deg C including benzylamine 4.4g. 

In reaction mixture you washed with toluene including 
sodium hydroxide water solution. 

water layer was designated as acetic acid-acidified, crystal 
which wasprecipitated after filtering, recrystallization was 
done with methanol, the N- benzyl-3- hydroxy thieno {2 and 
3 -b } pyridine -2- carboxamide 1.2g of yellow crystal was 
acquired. 

melting point 164-165 de g C 
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